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DETAILED ACTION 

1 . The entry KR 1 0-0424503 was lined out on tine Information Disclosure Statement 
(IDS) filed on 05/31/2006 because no English Language translation of the abstract is on 
file, and nowhere in the present specification is the relation of KR 1 0-0424503 to the 
present invention explained. 

Specification 

2. The disclosure is objected to because of the following informalities: 

Page 5, line 14 of the present specification recites (CH3-SiOi.5)n; there is no 
definition for the term n. 

Appropriate correction is required. 

Claim Objections 

3. Claim 2 is objected to because of the following informalities: 

Claim 2 recites " and alpha,(-bistrialkoxysilylalkane." The closing bracket is omitted 

from the statement. 
Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude witli one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 
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Claim 3 recites "....wherein said polyalkyi silsesquioxane copolymer is a 
copolymer of methyltrimethoxysilane and (.(-bistrimethoxysilylethane or a copolymer of 
methyltrimethoxysilane and (.(-bistriethoxysilylethane."; it is unclear what claim limitation 
the applicant tries to set. For the purpose of this office action, the language is 
interpreted as "....wherein said polyalkyi silsesquioxane copolymer is a copolymer of 
methyltrimethoxysilane and bistrimethoxysilylethane or a copolymer of 
methyltrimethoxysilane and bistrimethoxysilylethane." 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 



the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

8. Claims 1, 4-7 and 10- 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yim et al (US 2003/0055134). 

Regarding claim 1, Yim et al teaches thin films having very low dielectric constant (k=< 
2.50) formed from a composition comprising thermostable organic or inorganic matrix 
precursor and thermo-unstable cyclodextrin derivatives [0017]; said composition may be 
prepared by dissolving the thermo-stable matrix precursor and the cyclodextrin 
derivatives in an appropriate solvent, said solvent used in sufficient amount to coat a 
substrate fully with the two solid components [0055-0056]. Yim et al further teaches 
examples of the thermo-stable inorganic matrix precursor to include (1) silesquioxane 
and (3) a silicate composition, wherein the constitution of RSiOi.sor R2SiO is 
organically modified. Yim et al further teaches that the silsesquioxane derived from 
organic polysiloxane can be exemplified by alkyi silsesquioxane and copolymer of the 
alkyi silsesquioxane among other components [0018]. Yim et al further teaches the 
cyclodextrin derivatives having maximum radius of about 1.3-3 angstron [0046] and 
specific examples of the cyclodextrin derivatives to include hexakis(2,3,6-tri-0-acetyl)- 
alpha-cyclodextrin [0049]. 
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The thin films of Yim et al having very low dielectric constant serves as the ultra-low 
dielectric film of the instant claim. 

The thermo-stable inorganic matrix precursor of Yim et al, that includes (1) 
silsequioxane and (3) a silicate composition wherein the constitution of RSid sor R2SiO 
is organically modified serve as the poly alkyi silsesquioxane precursor of the instant 
claim; and the cyclodextrin derivatives, exemplified by hexakis(2,3,6-tri-0-acetyl)-alpha- 
cyclodextrin of Yim et al, serves as the acetylcyclodextrin nanoparticles template of the 
instant claim. 

Though Yim et does not teach an ultra-low dielectric film prepared by coating with an 
organic-inorganic mixed solution containing in an organic solvent 40-70 vol% of a 
polyalkyi silsesquioxane precursor or its copolymer as the matrix and 30-60 vol% of 
acetylcylodextrin nanoparticles as the template, Yim et al further teaches using the 
cyclodextrin derivative in an amount of .1 to 95 wt% based on total of the solid 
components [0056]; it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art (i.e. does not require undue experimentation). In view of the fact 
that the teachings in Yim et al. are directed to an extremely broad range of weight % 
which encompasses the claimed vol %, one having ordinary skill in the art would have 
been motivated to work within disclosed range during routine experimentation, thereby 
rendering obvious the selection of a vol% within the claimed range. 
Though modified Yim et al does not teach "In an ultra-low dielectric film for a copper 
interconnect...", the examiner notes that this is an intended use limitation; statements in 



Application/Control Number: 1 0/581 ,1 65 Page 6 

Art Unit: 1796 

the preamble reciting the purpose or intended use of the claimed invention which do not 
result in a structural difference between the claimed invention and the prior art do not 
limit the claim and do not distinguish over the prior art apparatus. 
Moreover, "in an ultra-low dielectric film for a copper interconnect prepared using an 
organic or inorganic matrix and a cyclodextrin-based template for pore formation, the 
Improvement comprises..." is a Jepson-type claim limitation; drafting a claim In Jepson 
format is taken as an implied admission that the subject matter of the preamble is the 
prior art work of another. 

Regarding claim 4, the cyclodextrin derivatives of modified Yim et al, exemplified by 
hexakis(2,3,6-tri-0-acetyl)-alpha-cyclodextrin conforms to the formula 3 of the instant 
claim. 

Regarding claim 5, the exemplified hexakis(2,3,6-tri-0-acetyl)-alpha-cyclodextrln of 
modified Yim et al is a triacetyl-alpha-cyclodextrin. 

Regarding claim 6, modified Yim et al further teaches examples of solvent for the 
composition of the invention to include dimethylformamide [0055]. 

Regarding claims 7 and 10-12, though modified Yim et al does not teach the ultra-low 
dielectric film for a copper interconnect, wherein said ultra-low dielectric film has a 
maximum porosity of 60% and a minimum dielectric constant of 1 .5, the examiner notes 
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that these are inherent properties of the dielectric film and since all the components of 
the dielectric film of modified Yim et al fall within the ranges of the components of the 
claimed ultra-low dilectric film, then the dielectric film of modified Yim et al exhibits 
claimed maximum porosity and minimum dielectric constant properties. 

9. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ko 
et al (US 2001/0055891) in view of Yim et al (US 2003/0055134). 
Regarding claim 1, Ko et al teaches a dielectric film formed by a low dielectric resin 
composition comprising (a) organosilane component, which includes at least one 
compound selected from the group consisting of (a-1) organosilane of the chemical 
formula 1, (a-2) organic bridged silane of the chemical formula 2; (b) pore-forming 
component containing decomposable organic molecules by thermal curing with/without 
irradiation [0026-0031]; Ko et al further teaches that the reaction between the 
component (a) and the component (b) may take place in the state of the solution or 
during the state of forming the coating film and further teaches solvent which may be 
used in the invention to include any agent or mixture of agents which will dissolve the 
composition to form a homogeneous liquid mixture of the component (a) and (b), 
examples of which include N,N-dimethyl formamide [0037-0038]. Ko et al further 
exemplifies a dielectric film formed from a composition that include 
methyltrimethoxysilane and bistrimethoxysilylethane [0049-0051]. 
The organosilane of the chemical formula 1, exemplified as methyltrimethoxysilane and 
the organic bridged silane of the chemical formula 2, exemplified as 
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bistrimethoxysilylethane of modified Ko et a! serve as the polyalkyi silsesquioxane 
precursor or its copolymer of the instant claim. 

Though Ko et al does not teach the ultra-low dielectric film of the instant claim, Ko et al 
further teaches the advantages of using a dielectric material having a low dielectric 
constant in semiconductor device manufacture, illustrating that if the dielectric constant 
of a dielectric material is changed from 4.0 to about 2.5, IC operating speed will be 
improved by about 20% [0006-0007]; however, the dielectric constant of the dielectric 
film formed from the dielectric composition of the invention of Ko et al can be as high as 
3.3 [0026]. 

Yim et al teaches thin films having very low dielectric constant (k=< 2.50) formed from a 
composition comprising thermostable organic or inorganic matrix precursor and thermo- 
unstable cyclodextrin derivatives [0017]; Yim et al further teaches examples of the 
thermostable inorganic matrix precursor to include (1) silsesquioxane and (3) a silicate 
composition wherein the constitution of RSiOi.sor R2SiO is organically modified [0018]. 
Yim et al further teaches the cyclodextrin derivatives having maximum radius of about 
1 .3-3 angstron [0046] and specific examples of the cyclodextrin derivatives [0049] and 
illustrates compositions comprising cyclodextrin derivative having lower dielectric 
constant than compositions without cyclodextrin derivatives, with the dielectric constant 
decreasing with an increase in the amount of cyclodextrin derivative incorporated into 
the composition [see Table 3, 0075]. 

Since both the inventions of Yim et al and Ko et al are directed to lowering the dielectric 
constant of films, motivated by the very low dielectric constants of compositions 
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comprising cyclodextrin derivatives as tauglit by Yim et al, one of ordinary skill in the art 
would have incorporated any of the specific examples of cyclodextrin derivatives of Yim 
et al, including the acetyl cyclodextrins, into the composition of Ko et al, in order to have 
a composition, hence a film with very low dielectric constant. 

The cyclodextrin derivatives of modified Ko et al, exemplified by the acetyl cyclodextrins 
serve as the acetylcyclodextrin nanoparticles template of the instant claim. 
Though modified Ko et al does not teach an ultra-low dielectric film prepared by coating 
with an organic-inorganic mixed solution containing in an organic solvent 40-70 vor/o of 
a polyalkyi silsesquioxane precursor or its copolymer as the matrix and 30-60 vol% of 
acetylcylodextrin nanoparticles as the template, when faced with a mixture, one of 
ordinary skill in the art would be motivated by common sense to select a 1 :1 ratio, a 
ratio that falls within the presently claimed amount (50 vol% of polyalkyi silsesquioxane 
precursor and 50 vol% of acetylcyclodextrin nanoparticles), absent evidence of 
unexpected or surprising results. Case law holds that having established that this 
knowledge was in the art, the examiner could then properly rely on a conclusion of 
obviousness, from common knowledge and common sense of the person of ordinary 
skill in the art within any specific hint or suggestion in a particular reference. 
The dielectric film of modified Ko et al serves as the ultra-low dielectric film of the instant 
claim. 

Though modified Ko et al does not teach "In an ultra-low dielectric film for a copper 
interconnect..", the examiner notes that this is an intended use limitation; statements in 
the preamble reciting the purpose or intended use of the claimed invention which do not 
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result in a structural difference between the claimed invention and the prior art do not 
limit the claim and do not distinguish over the prior art apparatus. 
Moreover, "In an ultra-low dielectric film for a copper interconnect prepared using an 
organic or inorganic matrix and a cyclodextrin-based template for pore formation, the 
improvement comprises..." is a Jepson-type claim limitation; drafting a claim in Jepson 
format is taken as an implied admission that the subject matter of the preamble is the 
prior art work of another. 

Regarding claims 2 and 3, modified Ko et al exemplifies methyltrimethoxysilane and 
bistrimethoxysilylethane as (a-1) and (a-2 ) respectively [0049-0051]. 

Regarding claims 4 and 5, modified Ko et al further teaches specific examples of the 

cyclodextrin derivatives to include hexakis(2,3,6-tri-0-acetyl)-alpha-cyclodextrin [ see 
Yim et al, 0049]. Hexakis(2,3,6-tri-0-acetyl)-alpha-cyclodextrin of modified Ko et al is a 
triacetyl-alpha-cyclodextrin that conforms to the general formula 3 of the instant claim. 

Regarding claim 6, modified Ko et al teaches examples of solvent used in the invention 
to include N,N-dimethyl formamide [0037-0038]. 

Regarding claims 7-12, though modified Ko et al does not teach an ultra-low dielectric 
film for a copper interconnect wherein said ultra-low dielectric film has a maximum 
porosity of 60% and a minimum dielectric constant of 1 .5 of the instant claim, the 
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examiner notes that the maximum porosity and dielectric constant of a substance are 
inherent properties of the substance which depend on the components of the 
substance; since all the components of the dielectric film of modified Ko et al fall within 
the ranges of the components of the ultra-low dielectric film of the present invention, 
then the dielectric film of modified Ko et al exhibits the maximum porosity and dielectric 
constant that the applicant claims. 

Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to OLATUNDE S. OJURONGBE whose telephone number 
is (571 )270-3876. The examiner can normally be reached on Monday-Thursday, 
7.15am-4.45pm, EST time, Alt Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on (571)272-1302. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

O.S.O. 

/Margaret G. Moore/ 

Primary Examiner, Art Unit 1796 



mgm 
12/10/08 
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